
PostgreSQL 16 Administration: 

Configuration and Monitoring

New features in DBA2-13 → DBA2-16 course materials 

The DBA2-16 course update includes some changes and additions covering new features in PostgreSQL 14–16. They are presented in the table below 
and organized by topic. Corresponding links to the documentation and other reference resources are also provided.

Lesson Feature description Version Documentation Reference resources

MVCC

‍4. HOT Updates and 
Page Pruning

Allow btree index additions to remove expired index entries to 
prevent page splits (Peter Geoghegan).

14 Bottom-up Index 
Deletion

PostgreSQL 14: part 4 or 
“  January breakthrough  ”     
(CommitFest 2021-01)

(in Russian)

Allow HOT updates if only BRIN-indexed columns are updated 
(Matthias van de Meent, Josef Simanek, Tomas Vondra).

16 Heap-Only Tuples 
(HOT)

PostgreSQL 16: part 5 or 
CommitFest 2023-03

Record statistics on the occurrence of updated rows moving to new 
pages (Corey Huinker).

16 pg_stat_all_tables PostgreSQL 16: part 5 or 
CommitFest 2023-03
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https://edu.postgrespro.com/16/dba2-16-en/dba2_04_mvcc_hot.html
https://edu.postgrespro.com/16/dba2-16-en/dba2_04_mvcc_hot.html
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/docs/postgresql/16/monitoring-stats#MONITORING-PG-STAT-ALL-TABLES-VIEW
https://postgrespro.com/docs/postgresql/16/release-16
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/docs/postgresql/16/storage-hot#STORAGE-HOT
https://postgrespro.com/docs/postgresql/16/storage-hot#STORAGE-HOT
https://postgrespro.com/docs/postgresql/16/release-16
https://habr.com/ru/companies/postgrespro/articles/541252/
https://habr.com/ru/companies/postgrespro/articles/541252/
https://habr.com/ru/companies/postgrespro/articles/541252/
https://postgrespro.com/docs/postgresql/16/btree-implementation#BTREE-DELETION
https://postgrespro.com/docs/postgresql/16/btree-implementation#BTREE-DELETION
https://postgrespro.com/docs/postgresql/14/release-14
https://postgrespro.ru/education/cert


Lesson Feature description Version Documentation Reference resources

5. Vacuuming Reduce the default value of vacuum_cost_page_miss to better 
reflect current hardware capabilities.

14 Cost-based Vacuum 
Delay

PostgreSQL 14: part 5 or 
“  Spring freeze  ”     
CommitFest 2021-03

(in Russian)

Allow vacuum to skip index vacuuming when the number of 
removable index entries is insignificant (Masahiko Sawada, Peter 
Geoghegan).

The vacuum parameter INDEX_CLEANUP has a new default of 
auto that enables this optimization.

14 VACUUM PostgreSQL 14: part 5 or 
“  Spring freeze  ”     
CommitFest 2021-03

(in Russian)

Add ability to skip vacuuming of TOAST tables (Nathan Bossart).

VACUUM now has a PROCESS_TOAST option which can be set 
to false to disable TOAST processing, and vacuumdb has a --no-
process-toast option.

14 VACUUM PostgreSQL 14: part 5 or 
“  Spring freeze  ”     
CommitFest 2021-03

(in Russian)

6. Autovacuuming Allow autovacuum to more frequently honor changes to delay 
settings (Melanie Plageman).

Rather than honor changes only at the start of each relation, honor 
them at the start of each block. 

16 Регламентная 
очистка

PostgreSQL 16: part 5 or 
CommitFest 2023-03

(in Russian)

7. Freezing Cause vacuum operations to be more aggressive if the table is near 
xid or multixact wraparound (Masahiko Sawada, Peter Geoghegan). 

This is controlled by vacuum_failsafe_age and 
vacuum_multixact_failsafe_age. 

14 vacuum_failsafe_age

vacuum_multixact_fa
ilsafe_age

PostgreSQL 15: part 2 or 
CommitFest 2021-09: 
PostgreSQL 14, VACUUM

(in Russian)
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https://habr.com/ru/companies/postgrespro/articles/583070/
https://habr.com/ru/companies/postgrespro/articles/583070/
https://habr.com/ru/companies/postgrespro/articles/583070/
https://postgrespro.com/docs/postgresql/16/runtime-config-client#GUC-VACUUM-MULTIXACT-FAILSAFE-AGE
https://postgrespro.com/docs/postgresql/16/runtime-config-client#GUC-VACUUM-MULTIXACT-FAILSAFE-AGE
https://postgrespro.com/docs/postgresql/16/runtime-config-client#GUC-VACUUM-FAILSAFE-AGE
https://postgrespro.com/docs/postgresql/14/release-14
https://edu.postgrespro.com/16/dba2-16-en/dba2_07_mvcc_freeze.html
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.ru/docs/postgresql/16/datatype-json#JSONB-SUBSCRIPTING
https://postgrespro.ru/docs/postgresql/16/datatype-json#JSONB-SUBSCRIPTING
https://postgrespro.com/docs/postgresql/16/release-16
https://edu.postgrespro.com/16/dba2-16-en/dba2_06_mvcc_autovacuum.html
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://postgrespro.com/docs/postgresql/16/sql-vacuum
https://postgrespro.com/docs/postgresql/14/release-14
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://postgrespro.com/docs/postgresql/16/sql-vacuum
https://postgrespro.com/docs/postgresql/14/release-14
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://postgrespro.com/docs/postgresql/16/runtime-config-resource#GUC-VACUUM-COST-PAGE-MISS
https://postgrespro.com/docs/postgresql/16/runtime-config-resource#GUC-VACUUM-COST-PAGE-MISS
https://postgrespro.com/docs/postgresql/14/release-14
https://postgrespro.ru/docs/postgresql/14/runtime-config-resource?lang=en#GUC-VACUUM-COST-PAGE-MISS
https://edu.postgrespro.com/16/dba2-16-en/dba2_05_mvcc_vacuum.html
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WAL

8. Buffer Cache Add pg_buffercache function pg_buffercache_usage_counts() to 
report usage totals (Nathan Bossart).

16 pg_buffercache: 
pg_buffercache_usag
e_counts()

PostgreSQL 16: part 5 or 
CommitFest 2023-03

Add pg_buffercache function pg_buffercache_summary() to report 
summarized buffer statistics (Melih Mutlu).

16 pg_buffercache: 
pg_buffercache_sum
mary()

PostgreSQL 16: part 3 or 
CommitFest 2022-11

(in Russian)

Add system view pg_stat_io view to track I/O statistics (Melanie 
Plageman).

16 pg_stat_io PostgreSQL 16: part 5 or 
CommitFest 2023-03

Allow control of the shared buffer usage by vacuum and analyze 
(Melanie Plageman).

The VACUUM/ANALYZE option is BUFFER_USAGE_LIMIT, 
and the vacuumdb option is --buffer-usage-limit. The default value 
is set by server variable vacuum_buffer_usage_limit, which also 
controls autovacuum. 

16 vacuum_buffer_usage
_limit

VACUUM

vacuumdb

ANALYZE

PostgreSQL 16: part 5 or 
CommitFest 2023-03

9. Write-Ahead Log Allow WAL processing to pre-fetch needed file contents (Thomas 
Munro).

This is controlled by the server variable recovery_prefetch.

15 Recovery PostgreSQL 15: part 5 or 
CommitFest 2022-03
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https://habr.com/ru/companies/postgrespro/articles/679264/#commit_a0ffa885
https://habr.com/ru/companies/postgrespro/articles/679264/#commit_a0ffa885
https://postgrespro.com/docs/postgresql/16/runtime-config-wal#RUNTIME-CONFIG-WAL-RECOVERY
https://postgrespro.com/docs/postgresql/15/release-15
https://edu.postgrespro.com/16/dba2-16-en/dba2_09_wal_log.html
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/docs/postgresql/16/sql-analyze
https://postgrespro.com/docs/postgresql/16/app-vacuumdb
https://postgrespro.com/docs/postgresql/16/sql-vacuum
https://postgrespro.com/docs/postgresql/16/runtime-config-resource#GUC-VACUUM-BUFFER-USAGE-LIMIT
https://postgrespro.com/docs/postgresql/16/runtime-config-resource#GUC-VACUUM-BUFFER-USAGE-LIMIT
https://postgrespro.com/docs/postgresql/16/release-16
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/docs/postgresql/16/monitoring-stats#MONITORING-PG-STAT-IO-VIEW
https://postgrespro.com/docs/postgresql/16/release-16
https://habr.com/ru/companies/postgrespro/articles/541252/
https://habr.com/ru/companies/postgrespro/articles/541252/
https://postgrespro.com/docs/postgresql/16/pgbuffercache#PGBUFFERCACHE-SUMMARY
https://postgrespro.com/docs/postgresql/16/pgbuffercache#PGBUFFERCACHE-SUMMARY
https://postgrespro.com/docs/postgresql/16/pgbuffercache#PGBUFFERCACHE-SUMMARY
https://postgrespro.com/docs/postgresql/16/release-16
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/docs/postgresql/16/pgbuffercache#PGBUFFERCACHE-USAGE-COUNTS
https://postgrespro.com/docs/postgresql/16/pgbuffercache#PGBUFFERCACHE-USAGE-COUNTS
https://postgrespro.com/docs/postgresql/16/pgbuffercache#PGBUFFERCACHE-USAGE-COUNTS
https://postgrespro.com/docs/postgresql/16/release-16
https://edu.postgrespro.com/16/dba2-16-en/dba2_08_wal_buffercache.html
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Add a new pg_walinspect function to extract FPIs from WAL 
records (Bharath Rupireddy)

At the SQL level, it provides approximately the same information as 
pg_waldump.

15 pg_walinspect — 
low-level WAL 
inspection

PostgreSQL 15: part 5 or 
CommitFest 2022-03

(in Russian)

10. Checkpoint checkpoint_completion_target parameter: default value is 0.9 14 checkpoint_completio
n_target

PostgreSQL 14: part 5 or 
“  Spring freeze  ”     
CommitFest 2021-03

(in Russian)

11. WAL Tuning Add system view pg_stat_wal to report WAL activity (Masahiro 
Ikeda) 

14 pg_stat_wal PostgreSQL 14: Part 3 or 
November Slowdown 
(CommitFest 2020-11)

PostgreSQL 14: part 5 or 
“  Spring freeze  ”     
CommitFest 2021-03

(in Russian)

Allow WAL full page writes to use LZ4 and Zstandard compression 
(Andrey Borodin, Justin Pryzby) 

15 wal_compression PostgreSQL 15: part 1 or 
CommitFest 2021-07

PostgreSQL 15: part 5 or 
CommitFest 2022-03

(in Russian)
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https://habr.com/ru/companies/postgrespro/articles/679264/#commit_5891c7a8
https://habr.com/ru/companies/postgrespro/articles/679264/#commit_5891c7a8
https://habr.com/ru/companies/postgrespro/articles/572782/
https://habr.com/ru/companies/postgrespro/articles/572782/
https://postgrespro.com/docs/postgresql/16/runtime-config-wal#GUC-WAL-COMPRESSION
https://postgrespro.com/docs/postgresql/15/release-15
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/533058/
https://habr.com/ru/companies/postgrespro/articles/533058/
https://habr.com/ru/companies/postgrespro/articles/533058/
https://postgrespro.com/docs/postgresql/16/monitoring-stats#MONITORING-PG-STAT-WAL-VIEW
https://postgrespro.com/docs/postgresql/14/release-14
https://edu.postgrespro.com/16/dba2-16-en/dba2_11_wal_tuning.html
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://postgrespro.com/docs/postgresql/16/runtime-config-wal#GUC-CHECKPOINT-COMPLETION-TARGET
https://postgrespro.com/docs/postgresql/16/runtime-config-wal#GUC-CHECKPOINT-COMPLETION-TARGET
https://postgrespro.com/docs/postgresql/14/release-14
https://edu.postgrespro.com/16/dba2-16-en/dba2_10_wal_checkpoint.html
https://habr.com/ru/companies/postgrespro/articles/679264/#commit_a0ffa885
https://habr.com/ru/companies/postgrespro/articles/679264/#commit_a0ffa885
https://postgrespro.com/docs/postgresql/16/pgwalinspect
https://postgrespro.com/docs/postgresql/16/pgwalinspect
https://postgrespro.com/docs/postgresql/16/pgwalinspect
https://postgrespro.com/docs/postgresql/15/release-15


Lesson Feature description Version Documentation Reference resources

Locks

12. Object-Level 
Locks

Add lock wait start time to pg_locks (Atsushi Torikoshi) 14 pg_locks PostgreSQL 14: part 5 or 
“  Spring freeze  ”     
CommitFest 2021-03 

(in Russian)

Administration

15. Managing 
Extensions

Allow pg_dump to dump only certain extensions (Guillaume 
Lelarge)

This is controlled by option --extension.

14 pg_dump PostgreSQL 14: part 5 or 
“  Spring freeze  ”     
CommitFest 2021-03 

(in Russian)

16. Localization Allow ICU collations to be set as the default for clusters and 
databases (Peter Eisentraut)

Previously, only libc-based collations could be selected at the 
cluster and database levels. ICU collations could only be used via 
explicit COLLATE clauses.

15 initdb

CREATE 
DATABASE

createdb

PostgreSQL 15: part 5 or 
CommitFest 2022-03

(in Russian)
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https://habr.com/ru/companies/postgrespro/articles/679264/#commit_a0ffa885
https://habr.com/ru/companies/postgrespro/articles/679264/#commit_a0ffa885
https://postgrespro.com/docs/postgresql/16/app-createdb
https://postgrespro.com/docs/postgresql/16/sql-createdatabase#CREATE-DATABASE-LOCALE-PROVIDER
https://postgrespro.com/docs/postgresql/16/sql-createdatabase#CREATE-DATABASE-LOCALE-PROVIDER
https://postgrespro.com/docs/postgresql/16/app-initdb
https://postgrespro.com/docs/postgresql/15/release-15
https://edu.postgrespro.com/16/dba2-16-en/dba2_16_admin_localization.html
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://postgrespro.com/docs/postgresql/16/app-pgdump
https://postgrespro.com/docs/postgresql/14/release-14
https://edu.postgrespro.com/16/dba2-16-en/dba2_15_admin_extensions.html
https://edu.postgrespro.com/16/dba2-16-en/dba2_15_admin_extensions.html
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://postgrespro.com/docs/postgresql/16/view-pg-locks#VIEW-PG-LOCKS
https://postgrespro.com/docs/postgresql/14/release-14
https://edu.postgrespro.com/16/dba2-16-en/dba2_12_locks_objects.html
https://edu.postgrespro.com/16/dba2-16-en/dba2_12_locks_objects.html
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Record and check the collation version of each database (Peter 
Eisentraut)

This feature is designed to detect collation version changes to avoid 
index corruption. Function pg_database_collation_actual_version() 
reports the underlying operating system collation version, and 
ALTER DATABASE ... REFRESH sets the recorded database 
collation version to match the operating system collation version.

15 pg_database_collation
_actual_version

ALTER DATABASE

PostgreSQL 15: part 5 or 
CommitFest 2022-03

(in Russian)

Add predefined collations unicode and ucs_basic (Peter Eisentraut)

This only works if ICU support is enabled.

16 Standard Collations PostgreSQL 16: part 5 or 
CommitFest 2023-03

Allow custom ICU collation rules to be created (Peter Eisentraut)

This is done using CREATE COLLATION’s new RULES clause, as 
well as new options for CREATE DATABASE, createdb, and initdb.

16 CREATE 
COLLATION

CREATE 
DATABASE

createdb

initdb

PostgreSQL 16: part 5 or 
CommitFest 2023-03

Remove read-only server variables lc_collate and lc_ctype (Peter 
Eisentraut)

Collations and locales can vary between databases so having them 
as read-only server variables was unhelpful.

16 Locale Support. 
Overview

PostgreSQL 17: Part 1 or 
CommitFest 2023-07
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https://habr.com/en/companies/postgrespro/articles/760658/
https://habr.com/en/companies/postgrespro/articles/760658/
https://postgrespro.com/docs/postgresql/16/locale#LOCALE-OVERVIEW
https://postgrespro.com/docs/postgresql/16/locale#LOCALE-OVERVIEW
https://postgrespro.com/docs/postgresql/16/release-16
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/docs/postgresql/16/app-initdb
https://postgrespro.com/docs/postgresql/16/app-createdb
https://postgrespro.com/docs/postgresql/16/sql-createdatabase#CREATE-DATABASE-LOCALE-PROVIDER
https://postgrespro.com/docs/postgresql/16/sql-createdatabase#CREATE-DATABASE-LOCALE-PROVIDER
https://postgrespro.com/docs/postgresql/16/sql-createcollation
https://postgrespro.com/docs/postgresql/16/sql-createcollation
https://postgrespro.com/docs/postgresql/16/release-16
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/blog/pgsql/5970086#commit_a9c70b46
https://postgrespro.com/docs/postgresql/16/collation#COLLATION-MANAGING-STANDARD
https://postgrespro.com/docs/postgresql/16/release-16
https://habr.com/ru/companies/postgrespro/articles/679264/#commit_a0ffa885
https://habr.com/ru/companies/postgrespro/articles/679264/#commit_a0ffa885
https://postgrespro.com/docs/postgresql/16/sql-alterdatabase
https://postgrespro.com/docs/postgresql/16/functions-admin
https://postgrespro.com/docs/postgresql/16/functions-admin
https://postgrespro.com/docs/postgresql/15/release-15
https://postgrespro.ru/docs/postgrespro/15/sql-createdatabase.html?lang=en
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17. Server Upgrade pg_upgrade version checking (Daniel Gustafsson) 14 pg_upgrade PostgreSQL 14: part 5 or 
Spring freeze CommitFest 
2021-03 

(in Russian)

Stop pg_upgrade from creating analyze_new_cluster script (Magnus 
Hagander)

Instead, give comparable vacuumdb instructions.

14 pg_upgrade PostgreSQL 14: Part 3 or 
November slowdown 
(Commitfest 2020-11)

(in Russian)

Store pg_upgrade’s log and temporary files in a subdirectory of the 
new cluster called pg_upgrade_output.d (Justin Pryzby)

Previously such files were left in the current directory, requiring 
manual cleanup. Now they are automatically removed on successful 
completion of pg_upgrade.

15 pg_upgrade PostgreSQL 15: part 5 or 
CommitFest 2022-03

(in Russian)

Make pg_upgrade preserve tablespace and database OIDs, as well 
as relation relfilenode numbers (Shruthi Gowda, Antonin Houska) 

15 pg_upgrade PostgreSQL 15: part 5 or 
CommitFest 2022-03

(in Russian)

7

https://habr.com/ru/companies/postgrespro/articles/679264/#commit_a0ffa885
https://habr.com/ru/companies/postgrespro/articles/679264/#commit_a0ffa885
https://postgrespro.com/docs/postgresql/16/pgupgrade
https://postgrespro.com/docs/postgresql/15/release-15
https://habr.com/ru/companies/postgrespro/articles/679264/#commit_a0ffa885
https://habr.com/ru/companies/postgrespro/articles/679264/#commit_a0ffa885
https://postgrespro.com/docs/postgresql/16/pgupgrade
https://postgrespro.com/docs/postgresql/15/release-15
https://habr.com/ru/companies/postgrespro/articles/533058/
https://habr.com/ru/companies/postgrespro/articles/533058/
https://habr.com/ru/companies/postgrespro/articles/533058/
https://postgrespro.com/docs/postgresql/16/pgupgrade
https://postgrespro.com/docs/postgresql/14/release-14
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://habr.com/ru/companies/postgrespro/articles/550632/
https://postgrespro.com/docs/postgresql/16/pgupgrade
https://postgrespro.com/docs/postgresql/14/release-14
https://edu.postgrespro.com/16/dba2-16-en/dba2_17_admin_upgrade.html
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